Microtubule-binding protein CLIP-170 is a mediator of paclitaxel sensitivity.
CLIP-170 is a microtubule-binding protein and participates in diverse microtubule-associated cellular activities by regulating microtubule dynamics. Here we provide evidence that CLIP-170 is a mediator of the sensitivity of the anti-microtubule drug paclitaxel in breast cancer. In vitro cell proliferation assays reveal that CLIP-170 expression in breast cancer cell lines correlates with their sensitivity to paclitaxel. In addition, CLIP-170 expression in clinical samples of breast cancer correlates with the pathological response of tumours to paclitaxel-containing chemotherapy. Mitotic index and caspase-3 activity analyses reveal that CLIP-170 increases the abilities of paclitaxel to block cell cycle progression at mitosis and to induce apoptosis in breast cancer cells. By microtubule sedimentation assay and binding affinity analysis, we further find that CLIP-170 promotes paclitaxel binding to microtubules. In vitro tubulin polymerization assay shows that CLIP-170 enhances the activity of paclitaxel to promote microtubule assembly. These results demonstrate that CLIP-170 mediates paclitaxel sensitivity in breast cancer via a microtubule-dependent mechanism.